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Cauchy $(1815)$ Jacobi (1841)
1 [ (Leibnitz) (1678)
(Leibnitz) de 1 ’Hosptal 1693 (
)
(Leibnitz) 1678










2 2 2 3 3
4.1 3 3
2 2 3 3
3 $\hslash\backslash$ ,
3 3
$\{\begin{array}{l}a_{1}x+b_{1}y+c_{1}z=k_{1}. . . (1)a_{2}x+b_{2}y+c_{2}z=k_{2}. . . (2)a_{3}x+b_{3}y+c_{3}Jz=k_{3}\ldots(3)\end{array}$







(1) $\cross|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|+(5)\cross(-b_{1})+(4)\cross c_{1}$
$\{a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-b_{1}|\begin{array}{ll}a_{2} c_{2}a_{3} c_{3}\end{array}|+c_{1}|\begin{array}{ll}a_{2} b_{2}a_{3} b_{3}\end{array}|\}x$
$=\{k_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-b_{1}|\begin{array}{ll}k_{2} c_{2}k_{3} c_{3}\end{array}|+c_{1}|\begin{array}{ll}k_{2} b_{2}k_{3} b_{3}\end{array}|\}$
(1) $\cross|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|+(2)\cross(-|\begin{array}{ll}b_{l} c_{1}b_{3} c_{3}\end{array}|)+(3)\cross|\begin{array}{ll}b_{l} c_{1}b_{2} c_{2}\end{array}|$,
$\{a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-a_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+a_{3}|\begin{array}{ll}b_{1} c_{1}b_{2} c_{2}\end{array}|\}x$
$+\{b_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-b_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+b_{3}|\begin{array}{ll}b_{l} c_{1}b_{2} c_{2}\end{array}|\}y$
$+\{c_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-c_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+c_{3}|\begin{array}{ll}b_{1} c_{l}b_{2} c_{2}\end{array}|\}z$
$=\{k_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-k_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+k_{3}|\begin{array}{ll}b_{1} c_{1}b_{2} c_{2}\end{array}|\}$
$a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-b_{1}|\begin{array}{ll}a_{2} c_{2}a_{3} c_{3}\end{array}|+c_{1}|\begin{array}{ll}a_{2} b_{2}a_{3} b_{3}\end{array}|$ $=$ $a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-a_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+a_{3}|\begin{array}{ll}b_{1} c_{1}b_{2} c_{2}\end{array}|$
$b_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-b_{2}|\begin{array}{ll}b_{1} c_{l}b_{3} c_{3}\end{array}|+b_{3}|\begin{array}{ll}b_{1} c_{1}b_{2} c_{2}\end{array}|$ $=$ $0$
$c_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-c_{2}|\begin{array}{ll}b_{1} c_{l}b_{3} c_{3}\end{array}|+c_{3}|\begin{array}{ll}b_{1} c_{1}b_{2} c_{2}\end{array}|$ $=$ $0$
(1)(2) (3) (2)(1)(3) 1 2
(3)(2)(1), (1)(3)(2) 1 3 2 3
$a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-a_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+a_{3}|\begin{array}{ll}b_{1} c_{1}b_{2} c_{2}\end{array}|$
$=$ $-a_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+b_{2}|\begin{array}{ll}a_{1} c_{1}a_{3} c_{3}\end{array}|-c_{2}|\begin{array}{ll}a_{1} b_{1}a_{3} b_{3}\end{array}|$
24
$=$ $a_{3}|b_{2}b_{1}$ $c_{2}c_{1}|-b_{3}|a_{2}a_{1}$ $c_{2}c_{1}|+c_{3}|a_{2}a_{1}$ $b_{2}b_{1}|$
$y$ $a$ $b$
$-b_{1}|\begin{array}{ll}a_{2} c_{2}a_{3} c_{3}\end{array}|+b_{2}|\begin{array}{ll}a_{1} c_{1}a_{3} c_{3}\end{array}|-b_{3}|\begin{array}{ll}a_{1} c_{1}a_{2} c_{2}\end{array}|$
$=$ $a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-b_{1}|\begin{array}{ll}a_{2} c_{2}a_{3} c_{3}\end{array}|+c_{1}|\begin{array}{ll}a_{2} b_{2}a_{i} b_{\theta}\end{array}|$
$c_{1}|\begin{array}{ll}a_{2} c_{2}a_{3} c_{3}\end{array}|-c_{2}^{\backslash }|\begin{array}{ll}a_{J} c_{1}a_{3} c_{3}\end{array}|+c_{3}|\begin{array}{ll}a_{1} c_{t}a_{2} c_{2}\end{array}|=0$
$z$ $a$ $c$
$a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-b_{1}|\begin{array}{ll}a_{2} t_{2}a_{3} c_{3}\end{array}|+c_{1}|\begin{array}{ll}a_{2} b_{2}a_{3} b_{3}\end{array}|$
$=$ $c_{1}|\begin{array}{ll}a_{2} b_{2}a_{3} b_{\theta}\end{array}|-c_{2}|\begin{array}{ll}a_{1} b_{1}a_{3} b_{3}\end{array}|+c_{3}|\begin{array}{ll}a_{1} b_{1}a_{2} b_{2}\end{array}|$
$a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{i3}\end{array}|-a_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+as|\begin{array}{ll}b_{1} c_{1}b_{2} c_{2}\end{array}|$ ( 1 )
$=$ $-b_{1}|\begin{array}{ll}a_{2} c_{2}\alpha_{3} c_{8}\end{array}|+b_{2}|\begin{array}{ll}a_{\ddagger} c_{1}a_{3} c_{3}\end{array}|-b_{3}|\begin{array}{ll}a_{1} c_{1}a_{2} c_{2}\end{array}|$ ( 2 )
$=$ $c_{1}|\begin{array}{ll}a_{2} b_{2}a_{3} b_{3}\end{array}|-c_{2}|\begin{array}{ll}a_{1} b_{1}a_{3} b_{3}\end{array}|+c_{3}|\begin{array}{ll}a_{1} b_{1}a_{2} b_{2}\end{array}|$ ( 3 } )
$=$ $a_{1}|\begin{array}{ll}b_{2} c_{2}b_{i} c_{3}\end{array}|-b_{1}|\begin{array}{ll}a_{2} c_{2}a_{3} c_{3}\end{array}|+c_{1}|\begin{array}{ll}a_{2} b_{2}a_{3} b_{3}\end{array}|$ ( 1 )
$=$ $-a_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+b_{2}|\begin{array}{ll}a_{l} c_{1}a_{3} c_{3}\end{array}|-c_{2}|\begin{array}{ll}a_{1} b_{1}a_{3} b_{3}\end{array}|$ ( 2 )









$|\begin{array}{lll}a_{1} b_{1} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array}|$ , $\det\{\begin{array}{lll}a_{1} b_{1} c_{1}a_{2\backslash } b_{2} c_{2}(l_{3} b_{3} c_{3}\end{array}\}$








$x= \frac{|_{k_{3},b_{3},c_{3}}^{k_{1},b_{1}.c_{1}}k_{2},b_{2},c_{2}|}{|_{a_{3}’ b_{3}’,c_{3}}^{a,b,c}a_{2}1b_{2}1c_{2}1|}$ , $y= \frac{|\begin{array}{lll}a_{1} k_{1} c_{1}a_{2} k_{2} c_{2}a_{3} k_{3} c_{3}\end{array}|}{1_{a_{3},b_{3},c_{3}}^{a,b,c}a_{2},b_{2},c_{21}111}$ $z= \frac{|_{a_{3},b_{3},k_{3}}^{a_{1},b_{1},k_{1}}a_{2},b_{2},k_{2}|}{|\begin{array}{lll}a_{1} b_{1} c_{l}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array}|}$
42 3
3 $(\begin{array}{lll}a_{1} b_{1} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array})$ $|\begin{array}{lll}a_{1} b_{1} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array}|$
. $a_{1}b_{2}c_{3}+a_{2}b_{3}c_{1}+a_{3}b_{1}c_{2}-a_{1}b_{3}c_{2}-a_{2}b_{1}c_{3}-a_{3}b_{2}c_{1}$
$\circ a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-a_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+a_{3}|\begin{array}{ll}b_{1} c_{1}b_{2} c_{2}\end{array}|$ ( $17^{1J}$ )
. $a_{1}|\begin{array}{ll}b_{2} c_{2}b_{3} c_{3}\end{array}|-b_{1}|\begin{array}{ll}a_{2} c_{2}a_{3} c_{3}\end{array}|+c_{1}|\begin{array}{ll}a_{2} b_{2}a_{3} b_{3}\end{array}|$ ( 1 )
. $-b_{1}|\begin{array}{ll}a_{2} c_{2}a_{3} c_{3}\end{array}|+b_{2}|\begin{array}{ll}a_{1} c_{1}a_{3} c_{3}\end{array}|-b_{3}|\begin{array}{ll}a_{1} c_{1}a_{2} c_{2}\end{array}|$ ( 2 )
. $-a_{2}|\begin{array}{ll}b_{1} c_{1}b_{3} c_{3}\end{array}|+b_{2}|\begin{array}{ll}a_{1} c_{1}a_{3} c_{3}\end{array}|-c_{2}|\begin{array}{ll}a_{1} b_{1}a_{3} b_{3}\end{array}|$ ( 2 )
26
. $c_{1}|a_{3}a_{2}$ $b_{3}b_{2}|-c_{2}|a_{3}a_{1}$ $b_{3}b_{1}|+c_{3}|a_{2}a_{1}$ $b_{2}b_{1}|$ ( 3 )
. $a_{3}|\begin{array}{ll}b_{1} c_{l}b_{2} r_{\prime 2}\end{array}|-b_{3}|\begin{array}{ll}a_{1} c_{1}a_{2} c_{2}\end{array}|+c_{3}|\begin{array}{ll}a_{1} b_{l}a_{2} b_{2}\end{array}|$ ( 3 )
2
( 1) $|\begin{array}{lll}a_{1} b_{1} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array}|=-|\begin{array}{lll}b_{1} a] c_{1}b_{2} a_{2} c_{2}b_{3} a_{3} c_{3}\end{array}|=-|\begin{array}{lll}c_{1} b_{1} a_{1}c_{2} b_{2} a_{2}c_{3} b_{3} a_{3}\end{array}|=-|\begin{array}{lll}a_{1} c_{1} b_{1}a_{2} c_{2} b_{2}a_{3} c_{3} b_{3}\end{array}|$
( 1) $|\begin{array}{lll}a_{1} b_{1} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array}|=-|\begin{array}{lll}a_{2} b_{2} c_{2}a_{1} b_{1} c_{1}a_{3} b_{3} c_{3}\end{array}|=-|\begin{array}{lll}a_{3} b_{3} c_{3}a_{2} b_{2} c_{2}a] b_{1} c_{1}\end{array}|=-|\begin{array}{lll}a_{1} b_{1} c_{1}a_{3} b_{3} c_{3}a_{2} b_{2} c_{2}\end{array}|$
2 0
$(F^{1}\rfloor 2)|\begin{array}{lll}\lambda a_{1} b_{1} c_{1}\lambda a_{2} b_{2} c_{2}\lambda a_{3} b_{3} c_{3}\end{array}|=|\begin{array}{lll}a_{1} \lambda b_{1} c_{1}a_{2} \lambda b_{2} c_{2}a_{3} \lambda b_{3} c_{3}\end{array}|=|\begin{array}{lll}a_{1} b_{1} \lambda c_{1}a_{2} b_{2} \lambda c_{2}a_{3} b_{3} \lambda c_{3}\end{array}|=\lambda|\begin{array}{lll}a_{1} b_{1} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array}|$
( 2) $|\begin{array}{lll}\lambda a_{1} \lambda b_{1} \lambda c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array}|=|\begin{array}{lll}a_{1} b_{1} c_{1}\lambda a_{2} \lambda b_{2} \lambda c_{2}a_{3} b_{3} c_{3}\end{array}|$




(0) $|\begin{array}{lll}l 0 00 l 00 0 l\end{array}|=1$ 3 ( ) $M(3, R)$
$R$ ( ) $F$ (0) ( 1) ( 2) ( 3) (0) ( 1) ( 2) ( 3)
( 1)( 2)( 3) ( 1) ( 2)
( 3) 3 ( ) $M(3, R)$ $R$ ( )
$F(\begin{array}{lll}a_{1} b_{1} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array})=F(\begin{array}{lll}l 0 00 l 00 0 1\end{array})|a_{3}a_{1}a_{2}$ $b_{3}b_{2}b_{1}$ $c_{3}c_{2}c1$
(0)
$F(\begin{array}{lll}a_{1} b_{1} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array})=F(\begin{array}{lll}l 0 00 1 00 0 l\end{array})|\begin{array}{lll}a_{1} b_{l} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array}|=|a_{2}a_{3}a_{1}$ $b_{3}b_{2}b_{1}$ $c_{3}c_{2}c1$
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( ) ( )





2 $x_{11}+x_{12}y=0,$ $x_{21}+x_{22}y=0$ $y$ 1
1





$\{\begin{array}{l}x_{11}+x_{12}y=0 . . .(1)x_{21}+x_{22}y=0 .. . (2)\end{array}$
(1) (2) $y$ (1) $\cross x_{22}+(2)\cross(-x_{12})$
$(+x_{11}x_{22}-x_{21}x_{12})+(+x_{12}x_{22}-x_{22}x_{12})y$ $=$ $0$
1 $y$
$[x_{22}-x_{12}]\{\begin{array}{ll}x_{11} x_{12}x_{21} x_{22}\end{array}\}=[+x_{11}x_{22}-x_{2\mathfrak{l}}x_{12}$ $+x_{12}x_{22}-x_{22}x_{12}]$
3 $y$ 3 2
$\{\begin{array}{l}x_{11}+x_{12}y+x_{13}y^{2}=0 .. . (1)x_{21}+x_{22}y+x_{23}y^{2}=0 . . . (2)x_{31}+x_{32}y+x_{33}y^{2}=0 .. . (3)\end{array}$
(2) (3) $y$ (2) $\cross x_{32}+(3)\cross(-x_{22})$
$x_{31}x_{21}$ $x_{32}x_{22}|-|\begin{array}{ll}x_{22} x_{23}x_{32} x_{33}\end{array}|y^{2}=0\ldots(4)$ $x_{32}x_{22}$ $x_{31}x_{21}$ $|+|\begin{array}{ll}x_{22} x_{23}x_{32} x_{33}\end{array}|y^{2}=0\ldots(4)$
.
(2) (3) $y^{2}$ (2) $\cross x_{33}+(3)\cross(-x_{23})$
$x_{31}x_{21}$ $x_{33}x_{23}|+|\begin{array}{ll}x_{22} x_{23}x_{32} x_{33}\end{array}|y=0\ldots(5)$
$x_{22}$ $x_{23}$
(1) (1) $\cross$ $+(5)\cross(-x_{12})+(4)\cross x_{13}$ $y$ $y^{2}$
$x_{32}$ $x_{33}$




(1) $\cross|\begin{array}{ll}x_{22} x_{23}x_{32} x_{33}\end{array}|+[(2)\cross x_{33}+(3)\cross(-x_{23})]\cross(-x_{12})+[(2)\cross x_{32}+(3)\cross(-x_{22})]\cross x_{13}$,






$x_{11}|\begin{array}{ll}x_{22} x_{23}x_{32} x_{33}\end{array}|+x_{21}(-|\begin{array}{ll}x_{12} x_{13}x_{32} x_{33}\end{array}|)+x_{31}|x_{12}x_{22}$ $x_{23}x_{13}$
$x_{11}|\begin{array}{ll}x_{22} x_{23}x_{32} x_{33}\end{array}|+x_{21}|\begin{array}{ll}x_{32} x_{33}x_{12} x_{13}\end{array}|+x_{31}|x_{22}x_{ 2}$ $=0$
$=0$
3 3









$u1=x_{11^{X}22^{X}33}$ . $u2=x_{21^{X}32^{X}13}$ , $?\iota 3=x_{31^{X}12^{X}23}$






det4 $\{\begin{array}{llll}x_{11} x_{l2} x_{13} x_{14}x_{21} x_{22} x_{23} x_{24}x_{31} x_{32} x_{33} x_{34}x_{41} x_{42} x_{43} x_{44}\end{array}\}=U1+U2+U3+D1+D2+D3$









$SD(1234)+SD(1342)+SD(1423)$ , $SD(1234)=U1+U2$ , $SD(1342)=D1+U3$ , $SD(1423)=D2+D3$
( 4 6
)
4 $y$ 4 3
$\{\begin{array}{l}x_{11}+x_{12}y+\cdot x_{13}y^{2}+x_{14}y^{3}=0\ldots(1)x_{21}+x_{22}y+x_{23}y^{2}+x_{24}y^{3}=0\ldots(2)x_{31}+x_{32}y+x_{33}y^{2}+x_{34}y^{3}=0\ldots(3)x_{41}+x_{42}y+x_{43}y^{2}+x_{44}y^{3}=0\ldots(4)\end{array}$
4 (2),(3),(4) 3 $y,$ $y^{2},$ $y^{3}$
$y$ $0$ 1 2 3 3
( 0 1 2 3
3 )
$x_{41}x_{21}x_{31}$ $x_{43}x_{33}x23$











$y^{3},$ $y,$ $y^{2}$ , 2, 3, 4 3, 4, 2 4, 2, 3
( 2 3
) $x_{12},$ $x_{13},$ $x_{14}$ (1) $|\begin{array}{lll}x_{22} x_{23} x_{24}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}\end{array}|=0$ ( 3
31
1 ) $y,$ $y^{2},$ $y^{3}$
$X11|\begin{array}{lll}x_{22} x_{23} x_{24}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}\end{array}|-X12|\begin{array}{lll}x_{21} x_{23} x_{24}x_{31} x_{33} x_{34}x_{41} x_{43} x_{44}\end{array}|-X13|\begin{array}{lll}x_{22} x_{21} x_{24}x_{32} x_{31} x_{34}x_{42} x_{41} x_{44}\end{array}|-x_{14}|\begin{array}{lll}x_{22} x_{23} x_{2l}x_{32} x_{33} x_{31}x_{42} x_{43} x_{4l}\end{array}|=0$
3
$x_{11}|\begin{array}{lll}x_{22} x_{23} x_{24}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}\end{array}|$
$x_{12}(+x_{21}|\begin{array}{ll}x_{33} x_{34}x_{43} x_{44}\end{array}|-x_{31}|\begin{array}{ll}x_{23} x_{24}x_{43} x_{44}\end{array}|+x_{41}|\begin{array}{ll}x_{23} x_{24}x_{33} x_{34}\end{array}|)$
$x_{13}(-x_{21}|\begin{array}{ll}x_{32} x_{34}x_{42} x_{44}\end{array}|+x_{31}|\begin{array}{ll}x_{22} x_{24}x_{42} x_{44}\end{array}|-x_{41}|\begin{array}{ll}x_{22} x_{24}x_{32} x_{34}\end{array}|)$




$x_{11}|\begin{array}{lll}x_{22} x_{23} x_{24}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}\end{array}|$
$-x_{21}(+x_{12}|\begin{array}{ll}x_{33} x_{34}x_{43} x_{44}\end{array}|-x_{13}|\begin{array}{ll}x_{32} x_{34}x_{42} x_{44}\end{array}|+x_{14}|\begin{array}{ll}x_{32} x_{33}x_{42} x_{43}\end{array}|)$
$+x_{3}1(+x_{12}|\begin{array}{ll}x_{23} x_{24}x_{43} x_{44}\end{array}|-x_{13}|\begin{array}{ll}x_{22} x_{24}x_{42} x_{44}\end{array}|+x_{14}|\begin{array}{ll}x_{22} x_{23}x_{42} x_{43}\end{array}|)$
$-x_{41}(+x_{12}|\begin{array}{ll}x_{23} x_{24}x_{33} x_{34}\end{array}|-x_{13}|\begin{array}{ll}x_{22} x_{24}x_{32} x_{34}\end{array}|+x_{14}|\begin{array}{ll}x_{22} x_{23}x_{32} x_{33}\end{array}|)$ $=$ $0$
3 4





$U1,$ $U3,$ $D3,$ $D2,$ $D1,$ $U2$ (2), (3), (4)
(4 )
32
3 $y,$ $y^{2},$ $y^{3}$
(2), (3), (4) (1) $|\begin{array}{lll}x_{22} x_{23} x_{24}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}\end{array}|$ ( 3
1 ) $y,$ $y^{2},$ $y^{3}$
(1), (2), (3), (4)
(1) $\cross|\begin{array}{lll}x_{22} x_{23} x_{24}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}\end{array}|+(2)\cross(-1)|\begin{array}{lll}x_{12} x_{13} x_{14}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}\end{array}|+(3)\cross|\begin{array}{lll}x_{12} x_{13} x_{14}x_{22} x_{23} x_{24}x_{42} x_{43} x_{44}\end{array}|+(4)\cross(-1)|x_{32}x_{22}x12$ $x_{33}x_{23}x13$ $x_{34}x_{24}x14$
4
$x_{42}x_{32}x22$ $x_{43}x_{33}x23$
$x_{44}x_{34}x24|+x_{21}\cross(-1)|\begin{array}{lll}x_{1}\prime z x_{13} x_{14}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}\end{array}|+x_{31\cross}|\begin{array}{lll}x_{12} x_{13} x_{14}x_{22} x_{23} x_{24}x_{42} x_{43} x_{44}\end{array}|+x_{41}\cross(-1)|x_{32}x_{22}x12$
$x_{33}x_{23}x13$ $x_{34}x_{24}x14$$x_{11\cross}$ X_{3 }$ x_{3 }$ $X_{34}|+x_{21}\cross(-1)|x_{?2}$ $x_{33}$ $x_{?4}|+x_{31}\cross|x_{22}$ $x_{2?}$ $x_{24}|+x_{41}\cross(-1)|x_{22}$ x_{2 $ x_{2 }$ $=0$
1, 2, 3, 4, 2, 3, 4, 3, 4, 1, 4, 1,
2, 1, 2, 3,
$x_{11}\cross|\begin{array}{lll}x_{22} x_{23} x_{24}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}\end{array}|+x_{21}\cross(-1)|\begin{array}{lll}x_{32} x_{33} x_{34}x_{42} x_{43} x_{44}x_{12} x_{13} x_{14}\end{array}|+x_{31}\cross|\begin{array}{lll}x_{42} x_{43} x_{44}x_{12} x_{13} x_{14}x_{22} x_{23} x_{24}\end{array}|+x_{41}\cross(-1)|x_{32}x_{22}x12$
$x_{33}x_{23}x13$ $x_{24}x_{34}x14$ $=0$
3 3




















$U1,$ $D1$ , ( ) $U2,$ $D2,$ $U3,$ $D3$
$D2,$ $U3.U2,$ $D3$ 2 2
$D2$ $U2$




























$x_{14^{X}22^{X}33^{X}44}$ $x_{44}x_{22}x_{33}x_{14}$ $x_{14^{X}42^{X}23^{X}34}$ $x_{34^{X}42^{X}23^{X}14}$
$U1,$ $D1,$ $U2$ . $D2$ , ; $U3,$ $D3$
4
5
12 (12345) (15432) (2345) (5432)
6
$x_{11}\cross$
$x_{22}$ $x_{23}$ $x_{24}$ $x_{25}$
$x_{32}$ $x_{33}$ $x_{34}$ $x_{3_{D}^{r}}$
$x_{42}$ $x_{43}$ $x_{44}$ $x_{45}$
$x_{52}$ $x_{53}$ $x_{54}$ $x_{55}$







$\{\begin{array}{l}x_{11}+x_{12}y+x_{13}y^{2}+x_{14}y^{3}+x_{15}y^{4}=0\ldots(1)x_{21}+x_{22}y+x_{23}y^{2}+x_{24}y^{3}+x_{25}y^{4}=0. . . (2)x_{31}+x_{32}y+x_{33}y^{2}+x_{34}y^{3}+x_{35}y^{4}=0\ldots(3)x_{41}+x_{42}y+x_{43}y^{2}+x_{44}y^{3}+x_{45}y^{4}=0\ldots(4)x_{51}+x_{52}y+x_{53}y^{2}+x_{54}y^{3}+x_{55}y^{4}=0. . . (5)\end{array}$
5 (2),(3),(4), (5) 4 $y,$ $y^{2},$ $y^{3},$ $y^{4}$
$y$ $0$ 1 2 3 4 4
(1), (2),(3),(4), (5)
5
$x_{22}$ $x_{23}$ $x_{24}$ $x_{25}$
$x_{32}$ $x_{33}$ $x_{34}$ $x_{35}$
$x_{11}\cross$
$x_{42}$ $x_{43}$ $x_{44}$ $x_{45}$
$x_{52}$ $x_{53}$ $x_{54}$ $x_{55}$
$+$ $x_{21}\cross(-1)|\begin{array}{llll}x_{12} x_{13} x_{14} x_{1_{\mathfrak{d}}^{r}}x_{32} x_{33} x_{34} x_{35}x_{42} x_{43} x_{44} x_{45}x_{52} x_{53} x_{54} x_{55}\end{array}|+x_{31}\cross|x_{52}x_{42}xx2212$ $x_{53}x_{43}x_{23}x13$ $x_{54}x_{44}x_{24}x14$ $x_{55}x_{45}x_{25}x15$
$+$ $x_{41}\cross(-1)|\begin{array}{llll}x_{12} x_{13} x_{14} x_{15}x_{22} x_{23} x_{24} x_{25}x_{32} x_{33} x_{34} x_{35}x_{52} x_{53} x_{\iota}r_{)}4 x_{55}\end{array}|+x_{51}\cross|x_{32}x_{42}xx22$ $x_{43}x_{33}x_{23}x13$ $x_{34}x_{44}xx2414$ $x_{35}xxx_{45}2515$ $=0$ .
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